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1. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as ''originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -54 as originally filed 

Claims, No.: 

1_29 as received on 07/01/2000 with letter of 07/01/2000 

Drawings, sheets: 

1/48-48/48 as originally filed 

Drawings, No.: 

1-12 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



No: Claims 



Yes: Claims 



'2T 




Inventive step(IS) „ 



,Yes: 
No: 



Claims 
Claims 



_9^2-18_and 22-29 _ 
~i-8 ; 10-11 and 19-21 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-29 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Reference is made to the following documents: 

D1: PNAS 92 (1995) 7021-5 
D2: EP-A-0 610 046 

D3: N ature Bjcjex&nojogy 1 4 JJ996) 1149-115' 
Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . The present application is directed to the selection of recombinant bi- or 

multivalent single-chain (sc) fusion proteins. A selected sc-protein may comprise 
a binding site domain binding strongly to a predetermined epitope and C-terminal 
to another, additional domain (this additional domain being undefined in claim 1 ); 
in other words, it is considered that the present invention does not necessarily 
only relate to the identification of single binding sites that can subsequently be 
joined as multicompatible modules (claim 1 refers to the display of the fusion 
protein containing at least two domains). The affinity of binding to the epitope is 
not influenced by the position of the bindin g site domai n in the recombinant fusion 
protein. 



The selectiorTfor binding is not a novel concept: D3 has referred to the selection 
forbinding in relation to the obtaining of more stable diabodies applying phage 
/display libraries. An efficient selection procedure to enrich torantigen-binding 
( diabodies is applied (see Table 1 ). The first full paragraph on page 1 1 53^ reads as 
\ foliowsTfollowing on a discussion on the affinity of the D1.3 lysozyme binding: 
\n constructing an individual bispecific molecule from two antibodies, it w ; ill be 
necessary to carefully measure the effect of one binding site on its partner. 
However>^yconstructing and selecting from a library, potententiallyrunfavourable 
combinatioTT^cbtrid-b g avoided. It ma y_ey.en-be-pessible'to select from large 
llections of bispecific molecules those diabodies that exhibit an allosteric effect. 

No prior art document has specifically referred to the C-terminal I positioning in a 
recombinant bi- or multivalent polypeptideThowever, in view of the above teaching 
of D3 (coTislderedfto be the closest prior art document) with the general 
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knowledge about the generation of sc proteins and the possibility to screen for the 
desired binding specificities (see also WO 94/05781 page 5 lines 26-30) it is 
considered to have been obvious to measure the effect of C-terminal positioning 
of a binding site domain. 

In the construction of a coding sequence for a bi-specific antibody the skilled 
person has two options concerning the order of the domain coding sequences; in 
view of the teaching of D3 it is considered to have been obvious to consider the 
generation of both constructs. ^ 

V 

Therefore, the present application does not satisfy the criterion set forth in Article 
33(3) PCT because the subject-matter of claim 1 does not involve an inventive 
step (Rule 65(1 )(2) PCT). — 

2. With respect to the depending claims 2-8, 10-11 and 19-20 it is considered that 
the additional features of these claims are obvious to the skilled person as they 
appear to be based on known aspects for the construction of recombinant vectors 
coding for fusion proteins containing at least two domains. 

3. With respect to present claim 9 and depending claims 12-18 an inventive step is 
acknowledged for the additional domain specified as the N2-domain of the gene III 
product of filamentous phage; the advantagous effect of the presence of this 
domain N-terminal of the binding domain was not obvious to the skilled person\ 
(Article 33(3) PCT). ^ 

4. With respect to the kit-claim 21 referring back to the fusion proteins of claim 1 it is 
considered that this claim is non-unitarily linked to the method-claims 1-8, as the 
subject-matter of claim 21 does not necessarily depend on the method of claim 1 . 
The subject-matter of said claim overlaps with the products obtainable from 
methods already available in the prior art (see e.g. D1, the C-terminal domain of 
Flag is a binding site domain, and see also D3, the bispecific fusion proteins). 
Thus, it is considered that claim 21 lacks novelty, contrary to the requirements of 
Article 33(2) PCT. 



\ 
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5. Claims 22- 29 relate to specified CDR amino acid sequences generated by the 
method of the invention; the specified sequences are considered to involve an 
inventive step. 

Re Item VII 

Certain defects in the international application 

6. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D3 is not mentioned in the description, nor is this 
document identified therein. 

Re Item VIII 

Certain observations on the international application 

7. In conjunction with the above observation with respect to the lack of unity of 
invention, it is noted that Article 6 of the PCT requires that all independent claims 
contain the essential technical feature(s) of the invention (see also Rule 6.3(b) 
PCT). 

This special technical feature of the invention is considered to be the addtional 
domain referred to in present claim 9. 
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CLAIMS 



1. A method of identifying a binding site domain having the capacity of binding 
to a predetermined epitope when positioned C-terminal of at least one further 
domain in a recombinant bi- or multivalent polypeptide comprising the steps 



(a) testing a panel of binding site domains displayed on the surface of a 
biological display system as part of a fusion protein for binding to a 
predetermined epitope, wherein said fusion protein comprises an 
additional domain positioned N-terminal of said binding site domain 
and an amino acid sequence that mediates anchoring of the fusion 
protein to the surface of said display system; and 

(b) identifying a binding site domain that binds to said predetermined 
epitope. 

2. The method of claim 1, wherein said binding site domain and said additional 
domain are linked by a polypeptide linker disposed between said binding site 
and said additional domain, wherein said polypeptide linker comprises plural, 
hydrophilic, peptide-bonded amino acids and connects the N-terminal end of 
said binding site domain and the C-terminal end of said additional domain. 

3. The method of claim 1 or 2, wherein said binding site domain is a pair of V H - 
V L , V H -V H or V L -V L domains. 

4. The method of any one of claims 1 to 3 wherein said display system is a 
filamentous phage produced by bacteria transfected therewith, a baculovirus 
expression system, a ribosome based expression system, a bacteriophage 
lambda display system or a bacterial surface expression system. 



of 



5. 



The method of claim 4 comprising, prior to step (a), the further step of 
(a") transfecting bacteria with recombinant vectors encoding said fusion 
proteins. 
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7. 



8. 



9. 



10. 



11. 



12. 



The method of any one of claims 1 to 5 comprising, prior to step (a"), the 
further step of 

(a 1 ) cloning a panel of nucleic acid molecules encoding said binding site 
domains into a vector. 

The method of claim 6, wherein said panel of nucleic acid molecules is 
derived from immune competent cells of a mammal, fish or bird. 

The method of any one of claims 1 to 7, wherein said additional domain 
comprises at least 9 amino acids. 

The method of claim 8, wherein said additional domain is or is derived from 
the N2-domain of the gene fli product of filamentous phage. 

The method of any one of claims 1 to 9, wherein said sequence that mediates 
said anchoring is or is derived from the C-terminal CT-domain of the gene III 
product of filamentous phage. 

The method of any one of claims 1 to 8, wherein said bi- or multivalent 
polypeptide is a bi- or multifunctional polypeptide. 

The method of claim 9, wherein said at least one further domain comprises 
polypeptide selected from the group consisting of effector proteins having a 
conformation suitable for biological activity, amino acid sequences capable of 
sequestering an ion, and amino acid sequences capable of selective binding 
to a solid support. 

The method of claim 12 wherein said effector protein is an enzyme, toxin, 
receptor, binding site, biosynthetic antibody binding site, growth factor, cell- 
differentiation factor, lymphokine, cytokine, hormone, a remotely detectable 
moiety, or anti-metabolite. 
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14. The method of claim 12 wherein said sequence capable of sequestering an 
ion is calmodulin, methallothionein, a fragment thereof, or an amino acid 
sequence rich in at least one of glutamic acid, aspartic acid, lysine, and 
arginine. 

15. The method of claim 12 wherein said polypeptide sequence capable of 
selective binding to a solid support is a positively or negatively charged amino 
acid sequence, a cysteine-containing amino acid sequence, streptavidin, or a 
fragment of Staphylococcus protein A. 

16. The method of claim 13, wherein said receptor is a co-stimulatory surface 
molecule important for T-cell activation or comprises an epitope binding site 
or a hormone binding site. 

17. The method of claim 16, wherein said co-stimulatory surface molecule is 
CD80 (B7-1), CD86 (B7-2), CD58 (LFA-3) or CD54 (ICAM-1). 

18. The method of claim 17, wherein said epitope binding site is embedded in a 
pair of V H -V L , V H -V H or V L -V L domains. 

19. The method of any one of claims 3 to 18, wherein said pair of domains are 
connected by a flexible linker, preferably by a polypeptide linker disposed 
between said domains, wherein said polypeptide linker comprises plural, 
hydrophilic, peptide-bonded amino acids of a length sufficient to span the 
distance between the C-terminal end of one of said domains and the N- 
terminal end of the other of said domains when said fusion protein assumes a 
conformation suitable for binding when disposed in aqueous solution. 

20. The method of any one of claims 1 to 19, wherein the identification of said 
binding site domain comprises the steps of 
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21. 
22. 

23. 



24. 
25. 

26. 
27. 



(b 1 ) removing said amino acid sequence that mediates anchoring of the 
fusion protein to the surface of a phage from said fusion protein; 

(b n ) periplasmatically expressing the nucleic acid molecules encoding the 
remainder of said fusion protein in bacteria; and 

(b m ) verifying whether said binding site domain binds to said predetermined 
epitope. 

A recombinant vector as defined in anyone of claims 1 to 20. 

A host cell harboring and capable of suppressing the recombinant vector of 
claim 21. 

Kit comprising 

(a) a recombinant vector of claim 21 or a panel of recombinant vectors 
encoding a panel of fusion proteins as defined in any one of claims 1 to 
20; and/or 

(b) a host cell of claim 22 or a bacterial library transfected with a panel of 
vectors as defined in (a). 

A binding site domain or fusion protein obtainable by the method of any one 
of claims 1 to 20. 

The binding site domain or fusion proteins of claim 24 f wherein said binding 
site domain comprises at least one complementarity determining region 
(CDR) of the scFv fragment shown in any one of figures 6.3 to 6.10 and 7. 

A polypeptide or an antibody comprising at least one binding site domain or 
fusion protein of claim 24 or 25. 

The polypeptide or antibody of claim 26 having the amino acid sequence as 
depicted in any one of figures 6.3 to 6.10 and 7. 



WO 99/25818 PCT/EP98/07313 

59 

28. Polynucleotides which upon expression encode the polypeptide or antibody of 
claim 26 or 27. 

29. A cell transfected with a polynucleotide of claim 28. 

30. A process for the preparation of a polypeptide or antibody of claim 26 or 27 
comprisind cultivating a cell of claim 29 under conditions suitable for the 
expression of the polypeptide and isolating the polypeptide from the cell 
culture medium. 

A pharmaceutical composition containing a polypeptide or antibody of claim 
26 or 27 and optionally a pharmaceutical^ acceptable carrier. 

A diagnostic composition comprising the polypeptide or antibody of claim 26 
or 27 and optionally suitable means for detection. 
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